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^ (54) Title: INDOLE DERIVATIVES WITH AN IMPROVED ANTIPSYCHOTIC ACTIVITY 
VO 

5 (57) Abstract: The present invention relates to a novel indol derivative ac- 

R* (I) cording to Formula (I), a pharmaceutically acceptable acid or base addition salt 

^ . thereof, a stereochemical ly isomeric form thereof, an N-oxide form thereof or 

— ' ^^j^'vs^z^^ r aquatemaryammoniumsaltthereof, wherein the variables R^R^R^,R'*,R^ 

f ^ II 4-CH2--Y--^^y'* p, a^=a^3^a^, Z^-Z^, X and Y are defined as in claim 1. Said derivative exhibit 



^ 3 1 T^^~M\ r P' 

CD ^S^^'^z^ a binding affinity towards dopamine receptors, in particular towards dopamine 

O V D2, D3 and D4 receptors, with selective serotonin reuptake inhibition properties 

^ and acting as 5-HTia agonists or partial agonists. The invention also relates to 

^ pharmaceutical compositions comprising the compounds according to the invention, the use thereof for the prevention and/or treat- 
^ ment of a range of psychiatric and neurological disorder, in particular certain psychotic disorders, most in particular schizophrenia 
and processes for their production. 
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INDOLE DERIVATTV ES WITH AN mPROVED 
ANTIPSYCHQfnr! AfTrfVIXY 

5 Fj^WQfft^tffy^tion 

The present invention lelates to novel indol derivatives vnth a binding afBnily towards 
dopamine leccptora, in particular towards dopamine D2, D3 and D4 recq)tore, with 
sdective serotonin reuptake inhibition (SSRI) properties and acting as S-HTu agonists 
10 or partial agonists, pharmaceutical compositions comprising the componnds accoxding 
to the invention, the use thereof for the prevention and/or treatment of arange of 
pqrchiatric and neurological disordeis, in particdar certain psychotic most 
in particular schizqyhrenia and processes for their production. 

15 Background of fee Invention 

It is generally accepted that dppanune receptors, in particular dopamme D2, D3 and D4 
recqytors control alaige nuniber of pharmacological events in the human body. For 
example, altered fimctions of these receptors not only participate in the genesis of 
20 psychosis, but also of anxiety, emesis, motoric functions, addiction, sleep, feeding, 
learning, memoiy, sexual behaviour, regulation of immunological responses and blood 
pressure. 

All currently available antipsychotics have central Da antagonism in common. Central 
25 Qiantagom'sm is Iherefoie considered as a prerequidteibr antipsychotic activity. - 

It has been proposed that extrapyramidal side effects could be reduced by drugs that 
(also) interact with die dopamhie D3 and D4 receptors. 

30 Dopamine D3 receptors belong to the femily of dopamine Di-like receptors. Dopamine 
D3 antagonistic properties of an antipsychotic drug could reduce the negative symptoms 
and cognitive deficits and result in an improved side effect profile wiA nspect to 
extrapyramidal side effects and hoxmcnal changes. 

35 Dopamine D4 receptors also belong to the ftmily of dopamine D2-like receptors which 
are considered to be responsible for the antipsychotic effects of a neuroleptic. 
Dopamme D4 receptors are prioraxily located in areas of the brahi other than striatum. 
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suggesting that dopamiDe D4 receptor li^nds have antipsychotic e£fects and are devoid 
of eadrapyramidal side effects. . 

Furthennore, in comnKm practice the majority of schizophi^^ 
S with antipsycbottcs (central Pi-antqgonists) as well as with antidqxressasts^ 

predominantly setecdve seiotonin (S-HT) leuptake iohibitora (SSRJs) (see e.g. EP 830 
864 Al by Efi Lilly). SSRIs are a well4mown class of antidepxessants and nsefiil for 
tfie treatment of panic disorders and social phobia. 

1 0 Funhennore, die compounds of the present invention have also been found to exhibit 
5>HTiA binding affinity. Clinical and pbaxmacological studies have shown that S-HTia 
agonists and partial agonists are useful in the treatment of a range of affective disorders 
such as generalised anxiety disorder, panic disorder, obsessive convulsive disorder, 
depression and aggression. 

15 

The effect of a combined administration of a con^und exhibiting SSRI behaviour and 
acting as a 5-HTia receptor antagonist has also been evaluated in several studies which 
have indicated that compounds having a combined 5-HTtA receptor antagonist and 
SSRI activity would produce a more rapid onset of therapeutic actton. 

20 

Accordingly, agents acting simultaneously as dopamine Di. D3 and/or D4 ant^gomsts, 
as SSRIs and as 5>Rf ix-agonists, partial agonists or antagonists may be particularly 
usefiil foa the treatment of various psychiatric and neurological disorders, in particular 
certain psydioticdisordeis, most in particular sduzo^hsesiia with inyiroved 
25 antipsychotic activity. 

Badceroond prior art 

WO 99/55672 (American Home Products Corporation) discloses antipsychotic indole 
30 derhratives having Di-r8cq>tar and S-HTiArecfiiptDr affinity. The herehi disclosed 
compounds differ firom the compounds according to tiie present invention in tixe 
substitution of the pipeiazmyl-moiety. 

WO 03/002552 (Lundbeck A/S) and WO 03/002556 (Lundbeck A/S) disclose 
35 antipsychotic indole derivatives having dopamine D3 and D4-ieceptOT and 5-Hru- 
receirtor affinity. The herein disclosed compounds differ fiom tt» confounds 
accordfaig to the present uivention in the substitution pattern of fte piperazta^-moiety. 
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Conqiounds having only reported SSRI and S-HTu potency and having an indolji- or 
indolj^lik© moiety (such as an li^pyirolo[2^.b]pyridinyl-moidy) coupled to a cyclic 
amine moiety such as a pipeiazinyl-moiety or to a linear amine moiety, such as an 
5 ethylaraine-moiety have been rqjorted in WO 99/55672 (American Home Products 
Coiporation), WO 00/40580 (American Home Products CoipoiationX WO 00/40581 
(American Home Products CoiporationX WO 00/64898 (American Home Products 
Corporation), EP 1 078 928 Al (AdiretCompagnie), US 6,313,126 (American Home 
Products Coiporation), WO 02/08591 1 (Wyeth), WO 02/40465 (Wyeth), WO 02/48105 
10 (Wyeth) and WO 03/010169 (Wyeth). None of these compounds have reported 
dopamine activity. 

Description of the rnvention 

15 . It was the object of the present invention to provide compounds with a binding affinity 
towards dopamine receptors, in particular towards dopamine D2, Dj and D4 receptors. 
Preferentially, said compounds should also exhibit selective serotonin reuptake 
inhibition properties and should be acting as 5-HTia agonists or partial agonists. 

20 This goal was achieved by Ae present novel hidol derivatives according to Formula (I) 




(D 



apharmaceutically acceptable acid or base addition salt thereof, a stereochemically 
25 isomeric form thereof an N-oxide form thereof or a quatemaiy ammonium salt thereof 
wherein 

-aW-aW- is a bivalent radical of fimnula 
-NKH-dKH- (a-l), 
-CH=4^-CH=CH- (a-2), 
30 -CH<H->P<;H. (a-3)or 

-CH=CH-CH=N- (a-4); 
-Z^ — Z^- is a bivalent radical of fiamiula 

"O-CHi^- (b-1), 



wo 2004/106346 



PCT/EP2004/050922 



-O-CH2-CH2-O- (b-2), 

-NR'-Ofc-CHi-O- (b-3), 

. -NR'-CH2-CH2-NR'- (b-5)or 

5 -S-CH2-CH2-O- (b-6); 



wherein R'' fa selected fiom the ffoop of faydxogen, hydioxy, sikyl, alkyioi^alk^ 
and aUEjdcaibanyl ; 

X isCR^orN; 

each R\ R^, R* and R* is independently ftom each other selected ftom the group of 
10 hydrogen, halo, cyano, nitro, alley], aJkenyl, mono- or dialkylaminoalkyl, bydzoxy, 

alkyloxy, alkylcaibonyloxy, amino, mono- or dialkylamino, fotmylamino, 

alkylcaibonylamino, aUcylsuUbnylamino^ hydroxycatbon^ aB^toxycaibonyl, 

aminocarbonyl, mono- or dialkylaminocaiboiiyl, aH^lcazbonyloxy 

alkyloxycaibonyloxy, alkylthio, aiyl and heteraaiyl ; 
IS p is an integer equal to 0, 1,2 or 3 ; 

R' is hydrogen or alk^ ; 

Y is a bivalent radical of fiKmula 




(c*l) (c.2) (c-3) (c-4) 




20 wherein 

m i^ an integer equal to 0 or 1 ; 

n is an integer equal to 0, 1, 2, 3, 4, 5 or 6 ; 

the dotted Hne zepfesents an optional double bond ; 

is selected from the group of hydrogen, halo, alkyl, hydroxy, alkyloxy, 
25 alkylcarbonyloxy, alkyloxycaibonyloxy, hy<koxycarbonyl, aminocaibonyl, 

mono- or dialkylaminocarbonyl, alkyloxycarbonyl and amino ; 
alkyl represents a straight or branched saturated hydrocarbon radical having from 1 
to 6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3 to 6 
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caiboD atoms ; said radical being optionally substituted with one or more 
phen]^ halo^ cyano, oxo, l^dioxy, foxmyl or amino suUcals ; 
alkeii/1 represents a straight or branched unsaturated hydiocazbon radical having from 
1 to 6 carbon atoms or a cyclic unsaturated hydrocarbon radical having fiom 3 
S to 6 carbon atoms ; said radical having one or more double bonds and said 

radical being optionally substituted witii <me or more phenyl, halo, cyano, 
0X0^ hydroxy, tbnnyl or amino radicals ; 
arjd rqnesents phenyl or n^hthyl, optionally substituted with one or more 

radicals selected fix»m the group of alkyl, halo, cyano, oxo, hydroxy, alkyloxy 
10 and aminn ■ and 

heteroaryl represents a monocyclic heterocyclic radical selected fiom the groi^ of 
azetidinyl, pynolidinyl, dioxoly], imidazolidinyl, pynazolidinyl, 
pQ)eridiny], homopiperidinyl, dioxj^, moipholinyl, dithianyl, 
ftiomoipholiny], piperazinyl, imidazolidinyl, tetrahydrofuianyl, 2H- 
15 pyrrolyl, pyrrolinyl, imidazolinyl, pynazolmyl, pytrolyl, unidazolyl, 

pyrazolyl, tnazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazdyl, 
Ifaiadiazolyl, isoQiiazolyl, pyiidinyl, pyrimidinyl, pyrazinyl, pyiidazinyl 
and triazinyl ; each radical optionally substituted with one or more 
radicals selected fiom the group of alkyl, aryl, aiylalkyi, halo, cyano, 
20 0X0, hydroi^, alkyloxy and amino. 

Compounds wherein simultaneously -aWW=a^- is (a-4), -Z' — Z*- is (b-2) and Y is 
(0-2) are exchided fiom the scope of the present application by way of a disclaimer. 
Said compounds are disclosed in WO 02/08591 1 (Wyeth). 

25 

The invention also relates to a pharmaceutical composition comprising a 
pharmaceutically acceptable canier or diluent and, as active ingredient, a 
tfaeiapeuticany effective amount of a compound according to the invention. 

30 The invention also relates to the use of a compound according to the invention for the 
preparation of a medicament for the prevention and/or treatment of a disorder or 
disease responsive to the hihibition of dopamine D2, and/or D4-receptor8. 

The invention also relates to the use of a compound accordmg to ^e invention for the 
35 preparation of a medicament for the prevention and/or treatment of a disorder or 
disease responsive to the inhibition of serotonin reuptake and antagonism of 5-HTtA 
receptors. 
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Tbe invention also relates to &e use of a compoiind accozding to the invention for the 
preparation of a medicament for (he prevention and/or treatment of a disorder or 
disease responsive to the combined effect of a dopamine D2> and/or D4 antagonist, 
5 an SSRI and a S-HTi A-agonists, partial agonist or antagonisL 

In particular, die invendon relates to die use of a compound according to die invention 
for the preparation of a medicament for the prevention and/or treatment of affective 
disorders such as general anxiety disorder, paiuc disorder, obsessive compulsive 
10 disorder, depression, social phobia and eating disorders ; and other psychiatric 
disorders such as, bat not liinited to psychosis aiid neurological disorders. 

More in particular, the invention relates to the use of a compound according to the 
invention for the preparation of a medicament for the prevention and/or treatment of 
IS schizophrenia. 

Detailed descri ption of die invention 

In a preferred embodiment, die invention relates to a compound according to general 
20 Formula (I), a pharmaceudcally acceptable acid or base addition salt thereof a 
stereochemically isomeric form thereof, an N-oxide form thereof or a quaternary 
ammonium salt thereof wherein -aWW^a^- is a bivalent radical of formula (a-3) or 
(a-4). 

25 In a further prefened embodiment, the invention relates to a compound according to 
general Formula (T), apharmaceutically acceptable acid or base addition salt thereof a 
stereodiemically isomeric form thereof, an N-oxide fbm thereof or a quaternary 
aimnofrimn salt diereof, wherein -Z^-Z^- is a bivalent radical of fisnnula (b-1), (b-2) or 
(b-3) wherein is hydrogen or methyl 

30 

In a further pre&rred embodiment die invention relates to a cosipound according to 
general Fonnula Q), a phannaceatically acceptable acid or base addition salt diereo^ a 
stereochendcally isomeric finm tiiereo^ an K-oxide Ibnn thereof or a quaternary 
ammonhmi salt thereof wherein Y is a bivalent radical of fbnnula (c-1) wherdn n = 3 
35 or(c-2)wheieinm»OandR'ishydroigea. 
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In a further preferred embodinien^ the invention relates to a compound according to 
general Fonmila (I), a phaxmaceoticany acceptable acid or base addition salt thereof, a 
stereochemically isomeric form thereof an N-oxide form thereof or a quaternary 
ammonium salt thereof wherein X is CR*;R^,r',R'* and are each independently 
5 hydrogen, halo, qyano, nitio or hydroxy andR^ is hydrogen. 

In a further pre&ired embodiment the invention relates to a compound accotding to 
general Formula aphaimaceutically acceptable acid or base addition salt thereof, a 
stereochemically isomeric fimn thereof an N-oxide form thereof or a qoatemaiy 
10 ammonium salt thereof, wherein -a'=a^-aW- is a bivalent radical of formula (a-3) or 
. (a-4) ; -Z^-Z^- is a bivalent radical of formula (b-1), (b-2) or (b-3) wherein R' is 
hydrogen or methyl ; Y is a bivalent radical of formula (o-l) wheidn n « 3 or (o-2) 
wherein m « 0 and R' is hydrogen ; X is CR^ ; R^ R^ R"* and R* are each 
independently hydrogen, halo, cyano, nitro or hydroxy and R* is hydrogen. 

15 

In the fiamework of this application, all^l is defined as a monovalent straight or 
branched saturated hydrocarbon radical having fiom 1 to 6 carbon atoms, for example 
methyl, ethyl, propyl, but>i, l-metfaylprppjd, 1,1-dimeaiylelhyl, pentyl, hexyl ; alkyl 
further defines a monovalent cyclic saturated hydrocarbon radical having from 3 to 6 

20 carbon atoms, for example cyclopropyl. methylcyclopropyl, cyclobutyl, cyclopentyl 
and cyclohexyL The definition of alky] also comprises an alky] radical that is 
optionally substituted on one or more carbon atoms with' one or more phenyl, halo,' 
cyano, oxo, hydroxy, formyl and amino radicals, for example hydroxyalkyl, in 
particular hydrcaymethyl and hydroxyethyl and polyhaloalkyl, in particular 

25 difluoromethyl and tiifluotomethyL 

In the framework of this i^Kcation, alkenyl is defined as an alkyl radical as defined 
above fhrther comprishig one or more double bonds, for example ethenyl, piopenyl, 
butcnyl, pentenyl, hexenyl, cydopropenyl, methylcyclopropenyl, cydobutenyl, 
30 cyclopentenyl and cyclohexenyl The definition of alkenyl also comprises an alkenyl 
radical that is optionally substituted on one or more carbon atoms with one or more 
phenyl, halo, cyano, oxo, hydroxy, fomyl and ambo radicals, for exanqile 
faydroxyalkenyl, in particular hydioxyethenyl. 

35 In the framework of tiiis ^plication, halo is generic to fluoro, chloro^ bromo and iodo. 
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In Had fiamewaik of fhis application, with "compounds according to Urn invention" is 
meant a compound accordxng to the general Fonnula (I), a phannaceutically acceptable 
acid or base addition salt thereof a stereochemically isomeric fozm tiieieoi^ an AT-oxide 
form thereof or a quatenuuy anunonium salt thereof . 

5 

The phaimaceuticany acceptable add addition salts are defined to comprise the 
therapeutically active non-toxic acid addition salts forms that Hit compounds according 
to Formula (I) are able to form. Said salts can be obtmed by treating the base form of 
the compounds according to Fonnula (0 with appropriate acids, toi example inorganic 

10 adds, fiuexaniplehydxohalic acid, in particular hydrochloric acid, hydiobiomic add, 
su^huric acid, nitric acid and phosphoric add ; orgvuc acids, for example acetic add, 
hydioxyacetic acid, propanoic add, lactic acid, pyruvic acid, oxalic add, malonic acid, 
succinic acid, maleic acid, fomaric aci4 malic add, tartaric acid, citric acid, 
metiianesulfonic add, etiianesulfonic add, benzenesulfonic acid, ^toluenesulfonic 

1 5 add, cyclamic add, salicylic add, p-aminosalicylic add and pamdc add. 

Conversely said add addition salt forms can be converted into tiie fiee base form by 
treatment with an appropriate base . 

20 Hie con^unds according to Fonnula (J) containing acidic protons may also be 

converted into their tiier^eutically active non-toxio metal or amine addition salts forms 
(base addition salts) by treatment with appropriate organic and inorganic bases. 
Appropriate base salts forms comprise, for example, the ammonium salts, the alkaline 
and earth allcaline metal salts, in particular lithium, sodium, potassium, magnesium and 

25 caldma salts, salts with organic bases, e.g. the benzathine, iV^metiiyl-D-glucamine, 
hybramine salts, and salts with amino acids, for example arginine and lysine. 

Conversely, said salts forms can be converted into the free forms by treatment with an 
qjpropriate acid. 

30 

Quatemary ammonium salts of compounds according .to Fonnula (I) defines said 
compounds which are able to form by a reaction between a basic nitrogen of a 
compound according to Fonnula (I) and an appropriate quatemizing agent, such as, foi 
example, an optionally substituted alkylhalide, aiylhalide or arylalkylhalide, in 
35 particular meth>iiodide and benzyliodide. Other reactants with good leaving groiq>s 
may also be used, such as, for (example, allcyl trifluoromedianesulfonates, alkyl 
metiianesulfottates and alkyl p-toluenesulfonates. A quaternary amnxmiom salrhas a 
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pbsitively charged nitrogen. Phaunaceutically acceptable counterions include cWoro, 
bnnna^ iodo^ triflnoroacetate and acetate ions. 

The tenn addition salt as used in the framework of this plication also comprises the 
5 solvates that the compounds according to Formula (I) as well as the salts fbeieo^ are 
abletofonn. Such solvates are, ibrexan^le, hydrates and alcoholates.- 

The Moxide fimns of the compounds according to Formula (T) are meant to comprise 
those compounds of Formula (I) wherein one or several nitrogen atoms are oxidized to 

10 the so-called JV^wdde, particularly those N-^addcs wherein one or more tertiary 

nitrogens (e.g. of the piperazinyl or pipetidinyl radical) arei^-oxidized. Such AT-oxides 
can easOy be obtained by a skilled person wifliout any inventive skills and they are 
obvioas alternatives fbr the con^wunds according to Formula (I) since these 
compounds are melabolites, which are formed by oxidation in the human body upon 

15 uptake . As is generally known, oxidation is normally the first step involved in drug 
metabolism ( Tex&ook of Organic Medicinal and Pharmaceutical Chemistry, 1977, 
pages 70- 75). As is also generally known, fiie metabolite form of a compound can 
also be administered to a human instead of the compound per se, with much the same 
effects. 

20 

The compounds of Formula (I) may be converted to the correspondmg iV-oxide 
fonns following art-known procedures for converting a trivalent nitrogen into its 
^^oxide form. Said AT-oxidation reaction may generally be carried out by reactmg the 
starting material of Formula (I) wift an appropriate organic or inorganic peroxide. 

25 Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkaK 
metal or earth alkaline metal peroxides, e.g. sodium peitaide, potassium peroxide; 
appropriate organic peroxides may comprise peroxy acids such as, for example, 
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 
3-chIorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peioxoacetic acid, 

30 alkylhydroperoxides, e.g. tert-hutyl hydroperoxide. Suitable solvents are, for example, 
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, 
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such 
solvents. 

35 The term "stereochemically isomeric forms" as used hereinbcfoxc defines all the 
possible isomeric forms that fte compounds of Formula (I) may possess. Unless 
otherwise mentioned or tndkated, the chemical designation of compounds denotes ttie 
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mixtoie of aU possible steieocliemically isomeric fbnns, said mixtuies contamiiig all 
diastereomers and enantiomers of fhe basic molecular stiucture. More In particular, 
stereogenic centers may have the R- or S-confilguration; substituenls on bivalent cyclic 
(partially) saturated radicals may have either the cis- or trans-configuration. 
5 Compounds encon^assing double bonds can have an E or Z-stereocfaeroistty at said 
double bond. Stereochemically isomeric ibims of the conq;>ounds of Formula (I) are 
obviously intended to be embraced widun the scope of this invention. 

Following CAS nomenclature conventions, when two stereogenic centers of known 
absolute configuration are present in a molecule, anRoiS descriptor is assigned (based 
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered cbiral center, the 
reference center. The configuration of the second stereogenic center is indicated using 
relative descriptora [R *Jl *J or [R*,S*], where K* is always specified as the reference 
center and [R*»R^ indicates centers with the same chirality and IR*JS*] indicates 
centers of unlike chirality. For example, if the lowest-numbered chiral center in the 
molecule has an if configuration and the second center is R, the stereo descriptor would 
be ^ectfied as S-[R *S% If **o^ and ^'^^ are used : the position of Ihe hig^ priority 
substituent on the asymmetric.carbon atom in the ring system having the lowest ring 
number, is arbitrarily always in the "a" position of the mean plane detennined by the 
ring system. The position of the highest priority substituent on the other asymmetric 
carbon atom in the ring system Qiydrogen atom in compounds according to Formula 
(Q) relative to the position of the highest priority sub^tuent on tiie reference atom is 
denommated , if it is on die same side of the mean plane detenninedby the riiig 
syston, or ifit is on the other side ofthe mean plane d^ennined by the ring 
systraL 

Ihe invention also comprises derivative compounds (usually called '^ro-drugs^ of the 
phaimacologically-active compounds according to the invention, which are degraded in 
vivo to yield the compounds according to the mventioa Pro-dnigs are usually (but not 
30 always) of lower potency at the target receptor than the compounds to which they are 
degraded. Fro-drugs are paxticulariy usefiil when the desired compound has diemical 
or physical properties ^t make its administratios difiicult or inefGcient For example^ 
the desired compound may be only poody soluble, it may be pooriy tran^rted across 
die mucosal epithelium, or it may have an undesirably short plasma half-life. Further 
35 discussion on pro-diugs may be found in Stella, V. Z.etal, "Prodmgs**, Drug Delivery 
Systems, 1985, pp. 1 12-176, and Drugs, 1985, 29, pp. 455-473. 



IS 



20 
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Pro-drugs forms of the phamiacologically-activ© compoimds according to the invention 
will generally be compounds according to Formula Q), the pharmaceutically acceptable 
acid or base addition salts thereof the etereochemically isomeric forms thereof and the 
N-aidde fonn thereof, having an acid group which is esterified or amidated. Included 
5 in such esteriiied acid groups are groups of the formula -COOR*, where R* is a 
Ci^kyl, phenyl, benzyl or one of the following groups : 




Amidated groups include groups of the formula - CONR^^ wherein is H, 
10 Cwalkyl. pheriyl or benzyl and R' is -OH, H, Ci.<alkyl, phenyl or benzyl Confounds 
according to the invention having an ammo group may be deiivatised wifli a ketone or 
an aldehyde such as formaldehyde to form a Mannich base. This base will bydiolyze 
with first order kinetics in aqueous solution. 

15 Prepaiation 

The compounds according to the invention can generally be prepsnd by a succession 
of steps, each of which is known to the skilled p^on. 

20 The compounds of the present invention can generally be prepared by alkylating an 
intermediate of Formula (HI) with an intermediate of Formula QI), wherein W is an 
appropriate leaving group such as, for example, halo, e,g. fluoio, chloio, bronx), iodo, 
or ttt some histances W may also be a sulfonylosty group, e.g. melhanesulfonyloxy, 
benzenesuWbnyloxy, trifluoromethanesulfonyloxy and the like reactive leaving groi^is. 

25 Tbe reaction can be performed in a reaction-inert solvent such as, for example, 

acetonitiile or tetrahydiofiiran, and optionally m the presence of a suitable base such as, 
for example, sodium carbonate^ potasshim carbonate, caldumoxide or tiietfaylamine. 
Stirring may enhance the rate of the reaction. The reaction may conveniently be carried 
out at a temperature ranging between romn temperature and the reflux temperature of 

30 the reaction mixture and, if desired, the reaction may be carried out in an autoclave at 
an increased pressure. 
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Compounds of Formula (I) can also be prepared by reductively aminatiog an 
intennediate of Fonnula (TV) following ait-known reductive amination procedures with 
5 an intermediate of Formula (DDC). 




Said reductive amination can be performed in a leaction-inert solvent such as, for 
10 example, dichloromethane, ethanol, tohiene or a mixture thereof, and in the presence of 
a reducing agent such as, for example, a borohydiide, e.g. sodium borohyddde, sodium 
cyanoborohydride or tiiacetoxy borofaydzide. It mecy also be convenient to use hydrogen 
as a reducing agent in comlrination wiA a suitable catalyst such as, ibr exaii9>]e, 
palladium-on-chaFCoal, riiodium-on-carbon orplatinum-os-charcoal. In case hydrogen 
15 is used as reducing agent, it may be advantageous to add a dehydrating agent to the 
reaction mixture sucb as, for example, aluminium ^ert-butoxide. In order to prevent the 
■ imdesired ftrtfaer hydrogenation of certain functional groups in the reactants and die 
reaction products, it may also be advantageous to add an appropriate catalyst-poison to 
the reaction mixture, e.g., thiophene or quinolin&-su]phur. To enhance tiie rate of the 
20 reaction, the temperature may be elevated in a range between room temperature and the 
reflux temperature of the reaction nuxture and optionally the pressure of the hydrogen 
gas may be raised. 

AUematively, compounds of Formula (I) can also be prepared by reacting an acid 
25 chloride of Formula (V) with an intermediate of Formula (m) under suitable reaction 
conditions, followed by reduction of the conespondmg amide intermediate formed 
following art-known reduction procedures. 



I 
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(V) (ni) 



Said acylation reaction can be perfonned in a reaction-inert solvent such as, for 
5 example, acetonitrile, dichloromethane, dimethylforroamide, or tetrahydrofuran, or a 
mixture thereof and in the presence of a suitable base such as, for example, pyridine, 
diisopropylethylamineortrieibylamine. Stirring may enhance the rate of the reaction. 
TTie reaction may conveniently be canied out at a temperature ranging between room 
temperature and the reflux temperature of the reaction mixture. Said amide reduction 

10 can be performed, under inert atmosphere conditions, in a reaction-inert solvent such 
as, for example, tetrahydxoiiiisn, toluene, or diethylether, or a mixture thereof and in 
the presence of a reducing agent such as, for example^ a borane, e.g. boiane- 
tctiahydroiuran complex, or borane-methylsulfide complex, or an hydride, e.g. lithium 
alu min i um hydride, diisobulyl aluminium hydride, or aluminiirai hydride. Stirring may 

15 enhance the rate of the reaction. The reaction may conveniently be carried out at a 
temperature ranging between -78'C and tiie reflux temperature of the reaction mixture. 

The compounds of Foonula (I) may further be prepared by converting compounds of 
Formula (I) into each other according to art-known group transformation reactions, and 

20 further, if desired, by converting the compounds of Fonnula (I), mto a therapeutically 
active non-toxic acid addition salt by treatment with an acid, or into a therapeutically 
active non-toxic base addition salt by treatment with a basei, or conversely, by 
converting the acid addition salt fi>nn mto the flee base by treatment with alkali, or 
converting the base addition salt into the fiee acid by tteatment with acid; and, if 

25 desired, by preparing stereochemicaUy isomeric forms, N-oxides Ifaeieof and 
quaternary ammoniam salts theieof.. 

The starting materials and some of the intermediates are known compounds and are 
oommerciaify available or may be prepared according to c(mventional reaction 
30 procedures generally known in the art, such as the prior art cited above or for instance, 
EP 714 894-Al and J. Med. Chem. 1993, 36(9), 1 194-1202. 
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Compoonds of Foimuia (I) and some of the hitennediates may have one or more 
stereogenic ceoteis m their struotuie, present in aR or a S configiuatioo, such as, e.g. 
the caibon atom linked to the -CH2-Y-moiety. 

S The compounds of Fonnula (I) as prepared in the processes described below may be 
synthesized in the form of racemic mixtures of eoantiomeni that can be separated liom 
one another following art-lmown resohition procedures. The racemic confounds of 
Fonnula (I) msy be converted into the correspondisg diastereomeric salt forms by 
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequenUy 

ID ' separated, for example, by selective or fiactional aystallization and the enantiomeis are 
liberated there fiom by alkali. An alternative manner of separating the enantjomeric 
forms of the compounds of Fonnula mvolves liquid chromatography using a chiial 
stationary phase. Said pure stereochemically isomeric forms may also be derived fcom 
the corresponding pure stereochemically isomeric forms of the ^propriate starting 

15 materials, provided that the reaction occurs stereospecifically. Preferably if a specific . 
stereoisomer is desired, said compound would be ^thesized by stereospecific 
methods of preparation. These me&ods will advantageously employ enantiomericaUy 
pure startii^ materials. 

20 Pharmacology 

The compounds accordmg to the invention, in particular conspounds according to 
Formula (I), the phaimaceuticaSy acoqptable add or base addition salts thereof, a 
stereochemicany isomeric fonn thereof an N-oxide form flieieof or a quatemaiy 
25 ammoniimi salt thereof have surprisingly been shown to have a binding afGnity 
towards dopamme receptors, in particular towards dopamine Th, D3 and D4 receptors, 
with selective serotonin rei^rtake mhibidon properties and acting as 5-HTia agonists or 
partial agonists and show a strong antidepressant and/or anxiolytic activity and/or 
antipsychotic activity. 

30 

In vitro receptor and neurotransmitter transporter bk/ding and signal-tzansduction 
studies can be used to evaluate the dopamine antagonism activity and serotonin (5-HT) 
reuptake inhibitor activity of the t»eseot conspounds. As indices for central penetration 
and potency to block the dopamine and serotonin transporters, respectively, ex vivo 
35 dopamine and serotonin transporter occupancy can be used. As indices of serotonin 
(S-HT) reiQ)t8ke inhibition activity, the inhibition of head-twitches and excitation in 
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rats, observed after subcutaneous injection or oral dosage of the conqioimd before 
subcutaneous p-chloioamphetamine administration in lats can be used (pCA-test). ' 

111 view of flieir above mentioned potency, the compounds according to tiie inventian 
are suitable for the prevention and/or treatment in diseases where either one of &e 
activities alone or the combination of said actMtiesnwy be of thenipeutfcus^ In 
paiticalar, die compounds acci^ding to the invention may be suitable Ibr treatment 
and/or prophylaxis in the following diseases : 

• Central nervous system disorders, including : 

• Mood disorders, including particularly major depressive disorder, depression with 
or without psychotic features, catatonic features, melancholic features, aly^cal 
features of pos^)artum onset and, in the case of recurrent episodes, wi& or without 
seasonal pattern, dysfliymic disotder, bipolar I disorder, bipolar H disorder, 
cyclothymic disorder, recurrent brief depressive disorder, mbced affective disorder, 
bipolar disorder not otherwise specified, mood disorder due to a general medical 
condition, substance-induced mood disorder, mood disorder not otherwise 
specified, seasonal aflFective disorder and premenstrual dysphoric disorders. 

• Anxiefy disorders, indu^g panic attack^ agoraphobia, panic disorder without 
agoraphobia, agoraphobia without history of panic disorder, specific phobia, social 
phobia, obsessive-compulsive disorder, posttraumatic stress disorder, acute stress 
disorder, generalized anxiety disorder, anxiety disorder due to a geneial medical 

condition, substance-induced anxiety disorder and anxiety disorder not oftcrwise 
ipecified. 

• StiessH?elated disorders associated with depression and/or anxiety, including acute 
stress reaction, adjustment disorders (brief depressive reaction, prolonged 
depressive reaction, mixed anxiety and depressive reaction, adjustment disorder 
with predominant disturbance of other emotions, adjustment disorder with 
predominant disturbance of conduct adjustment disorder witii mixed disturbance of 
emotions and conduct^ adjustment disorders with otiier specified predonunant 
syn^toms) and other reactions to severe stress. 

• Dementia, amnesic disorders and cognitive disorders not otiierwise specified, 
especially dementia caused by degenerative disoideis, lesions, trauma, infections, 
vascular disorders, toxms, anoxia, vitamm deficiency at etidocrinic disorders, or 
amnesic disorders caused by alcohol or other causes of thiamine deficiency, 
bilateral temporal lobe damage due to Herpes simplex encephalitis and other limbic 
encephalitis, neuronal loss secondary to anoxia / hypoglycaemia/ severe 
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convulsions and surg^, degenerative disoideis, vascular {fisorders or pathology 
around ventricle HI. 

• Cognitive disoideis due to cognitive impainiient lesulting fiom other medical 
conditions: 

5 • Personality disorders, includiiig paranoid personality disorder, schizoid personality 
disorder, schizotypical personality disorder, antisocial personality disorder, 
boiderlnie personality disorder, histrionic personality disorder, narcissistic 
personality disorder, avoidant peisonality disorder, dependent personality disorder, 
obsessive-compulsive personality disorder and personality disorder not otherwise 

10 specified. 

• Schizoaffective disorders resulting fiom various causes, including schizoaffective 
disorders of the manic type, of the depressive type, of mixed type^ paranoid, 
disorganized, catatonic, undifi^rentiated and residual schizophrenia, 
schizophreniform disorder, schizoaffective disorder, delusional disorder, brief 

1 5 psychotic disorder, shared psychotic disorder, substance-induced psychotic disorder 
and psychotic disorder not otherwise specified. 

• Akinesia, akinetic-rigid syndromes, dyskinesia and medication-induced 
parkinsonism, GiUes de la Tourette syndrome and its symptoms, tremor, chorea, 
myoclonus, tics and dystonia. 

20 • Attention-deficit / hyperactivity disorder (ADHD). 

• Paridnson's disease, drug-induced Parkinsonism, post-encephalitic Parkinsonism, 
progressive supranuclear palsy, multiple system atrophy, corticobasal degeneration, 
parkinsonism-ALS dementia complex and basal ganglia calcification. 

• Dementia of tiie Alzheuner's type, wiA early or late onse^ depressed mood. 
25 • Behavioural disturbances and conduct disorders in dementia and die mentally 

retarded, including restlessness and agitation. 

• Extra-pyramidal movement disorders. 

• Down's syndrome. 

• Afcaffaisia 

30 • Eating Disordera, including anorexia nervosa, atypical anorexia nervosa, bulimia 
nervosa, atypical bulimia nervosa, overeating associated with other psychological 
disturbances, vomiting associated witili other psychological distuibances and non- 
spedfied eating disorders. 

• AIDS-assodated dementia. 

35 • Chronic pam conditions, including neuropathic pain, inflammatory pain, cancer 
pain and post-operative pain following surgeiy, including dental sui:gery. These 
indications might also mclude acute pain, skeletal muscle pain, low back pain, 
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upper extremity pain, fibromyalgia and myo&sdal pain syndromes, oio&scial pain, 
abdonunai pain, pliantom pain, tic douloiueux and atypical &ce pain, nerve root 
damage and arachnoiditis, geriatric pain, central pain and inflammatoiy pain. 

• Neurodegenerative diseases, including Alzheimer's disease, Huntington's chorea, 
S Creutzfeld- Jacob disease, Pick's disease, demyelinating disorders, such as multqile 

sclerosis and ALS, other neuropathies and neuralgia, multiple sclerosis, 
anayotiDpica] lateral sderosis, stroke and head trauma. 

• Addiction disorders, including : 

• Substance dependence or abuse with or without physiological dependence, 

1 0 particulacly where the substance is alcohol, amphetamines, amphetamine-like 

substances, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids^ 
phenq^lidine, phencydidine-like compounds, sedative-hypnotics, benzodiaasepines 
and/or other substanoesi, particularly usefiil for treating withdrawal from the above 
substances and alcohol witiidrawal delirium. 

15 • Mood disorders induced particularly by alcohol, amphetamines, caffeine, cannabis, 
cocaine, hallucinogens, inhalants, nicotine^ opioids, phencyclidine, sedatives, 
hypnotics, amdolitics and other substances. 

• Amsefy disorders induced particulady by alcohol, an:^hetamines, caffeine, 
cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, phencyclidine, 

20 sedatives, hypnotics, anxiolitics and other substances and ai^ustment disoideis with 
anxiety. 

• Smoking cessation. 

• Body weight control, including obesity. 

• Sleep disorders and distnrbances, inchiding : 

25 • Dyssomnias and/or parasomnias as primary sleep disorders, sleep disorders related 
to another mental disorder, sleep discnder due to a general medical condition and 
substance-induced sleep disorder. 

• Circadianrhyflmis disorders. 

• Improving tiie quality of sleep. 

30 • Sexual dysfunction, including sexual desire disorders, sexual arousal disorders, 
orgasmic disorders, sexual pain disorders, sexual dysfkmction due to a general 
medical condition, substance-induced sexual ^function and sexual dysfunction 
not otherwise specified. 

35 The invention therefore relates to a compound according to the general Formula (I), a 
pharmaceutically acceptable acid or base addition salt thereof, a stereochemtcally 
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Isomeric &nn thereof an N-oxide fonn flieteof or a quatemaiy ammonium salt theieof, 
for use as a medicine. 

The invention also relates to the use of a compound according to the invention for the 
5 prq»axation of a medicament for the prevention md/ot treatment of a disorder or 
disease responsive to tiie inhibition of dopanmie 02* and/or D4-TCceptDn. 

The invention also relates to the use of a compound accordmg to the invention for the 
prq)aiation of a medicament for the prevention and/or treatment of a disorder or 
10 disease re^onsive to the inhibition of serotonin reuptake and antagonism of S-HTia 
receptors. 

The invention also relates to the use use of a compound according to the invention for 
the preparation of a medicament for the prevention and/or treatment of a disorder or , 
15 disease reqionsive to tiie combined effect of a dopamine Di, D3 and/or D4 antagonist, 
an SSRI and a 5-HTiA-agonists, partial agonist or antagonist 

The present invention also relates to a method for the prevention and/or treatment of 
dopamine-mediated diseases, in particular for the prevention and/or treatment of 

20 af^tive disorders such as general anxiety disorder, panic disorder, obsessive 
conopalsive disorder, depression, social phobia and eating disorders ; and other 
psychiatric disorders such as, but not limited to psychosis and neurological disorders, 
comprising adnunistering to a human in need of such administration an 6£fective 
amount of a compound according to the invention, in particular according to Formula 

25 (I), a pharmaceutically acceptable acid or base addition salt thereof a stereochemically 
^ isomeric form thereof an N-oxide form thereof or a quaternary ammonium salt tiiereol 

More in particular, the present invention relates to the use of a compound according to 
the invention for the preparation of a medicament for the prevention and/or treatment of 
30 schizophrenia. 
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Phannacentical compositiong 

The invention also relates to a phaimaceutical composition compiisittg a 
5 phannaceiitically acceptable cazrier or dihient and, as active ingredient, a 
therapeutically elective amount of a conipouid accordmg to the invention, in 
particular a compound according to Fonnula (I), a phaimaceutically acceptable acid or 
base addition salt thereof, a stereochemicaUy isomeric finm titereo^ an N-oxide fium 
thereof or a quaternary ammr wii^Tiyi salt thereof 

Hie confounds according to the inventioD, inpaiticolar the oontpounds according to 
Formula (I), the pharmaceutically acceptable add or base addition salt flieieof, a 
stereocheraically isomeric form thereof, an N-oxide form thereof or a quaternary 
ammonium salt thereof, or any subgroup or combination thereof may be fonnulated 
1 5 into various pharmaceutica] forms for administration puiposes. As appiopiiate 

compositions there may be cited all compositions usually employed fox systemically 
administering dmgs. To prqiaxe the pharmaceutica] conipositions of this invention, an 
effective amount of the particular compoimd, optionally in addition salt form, as the 
active ingredient is combmed in intimate admixture with a pharmaceutically acceptable 
20 carrier, which carrier may take a wide variety of forms depending on the form of 
prepamtion desired for admirustration. These pharmaceutical compositions are 
desirable in unitary dosage fbim suitable, in particular, ibr adnrinlstration orally, 
rectally, percutaneously, by parenteral injection or by inhalatioa For example, m 
preparing the compositions in oral dosage form, aiiy of die usual pharmaceutical media 
25 may be employed such as, for example, water, glycols, oils, alcohols and the like in the . 
case of oral liquid preparations such as suspensions^ syrups, elixirs, emulsions and 
solutions; or solid carriers such as starches, sugars, kaolm, diluents, hibricants, binders, 
disintegratmg agents and the like in the case of powders, pills, capsules and tablets. 
Because of their ease in administration, tablets and c^cules represent the most 
30 advantageous oral dosage unit forms in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositioris, the carrier will usually con^rise 
sterile water, at least in large pari; though other kgiedienls, for example, to aid 
sohibilily, may be mcluded. Injectable solutions, for example, may be prepared in 
which tbe carrier comprises saline solution, glucose solution or a mixture of saline and 
35 glucose solution. Injectable suspensions may also be prepared in which case 

appropriate Hqirid carriers, suspendmg agents and the like may be employed. Also 
included are solid form prq)arBtions that are intended to be converted, shortly before 
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use, to UquM.finm piepamtions. Iii the compositions suitable for penadaneous 
adnunistzatioii, ite earner optioDally compzises a penetration enhancing agent and/or a 
suitable wetting agent, optionally combined with suitable additives of any nature in 
minor pxopoitions, which additives do not introduce a significant deleterious effect on 
5 thesldn. Said additives nmyfacHitatefteadmjnisttatUm to Ibeddnand/^ 
he^Ailfiffprepaiii^ the desired compositions. These conqxjsxtions may be 
administered in various ways, e.g^ as a transdermal patch, as a spot-on, as an ointment 

It is especially advantageous to formulate the afbrementioned phannaceutica] 
10 compositions in unit dosage form fca ease of administtatiQn and onifotmity of dosage. 
Unit dosage fbnn as used herein refers to physically discrete units suitable as unitary 
dosages, each unit containing a predetermined quantity of active ingredient calculated 
to produce the desired therapeutic effect in association with the required 
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including 
1 5 scored or coated tablets), c^sules, pills, powder packets, wafers, suppositories, 
injectable sohitions or suspensions and the like, and s^egated muttiples theieof 

, Since the compounds according to the invention are potent orally administrable 
dopamine antagonists, pharmaceutical compositions comprising said compounds for 
20 administration orally are especially advantageous. 

The following examples are intended to illustiate but not to limit the scope of the 
present invration. 

25 Experimental part 

Hereinafier "RT" means room temperature, . "DME** is defined as 1,2- 
dime&oj^ethane, '^IPE'* is defined as diisopropyl ether, "TBP" is defined as 
tetiahydrofurane and *WA^ is defined as Uthmmdiisopropylamide. 

30 A. Preparation of the intermediate compounds 
Example A.1 

N^CI 

To a solution of 2-chloro-3-pyridinamine (0.0465 mol) in THF (45 ml) at -78 *C under 
N2 flow, LDA 2.0M (0,0513 mol) was added dropwise. The mfacture was allowed to 
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warm to 0 <»C and was stiircd for 1 hour and then cooled to -78 Then CH3I (0.05 82 
iDol) was added and Ihe reaction mixture was allowed to warn to room temperature 
and was stirred for 16 hours. A saturated MHUQ-solution was added and the mixture 
was extracted with AcOEt. TTie separated organic l^er was dried (NaaSO^ filtered 
and the solvent was evaporated. The residue was purified by dioit open cohmm 
chn)matofiF^yovBrsilicagel(eIuent:hexanc/AcOEt8a^). The product ftactions 
were coUectBd and fte solvent was ev^KMated. Yield: 5^1 gofmtemiediate 
compound 1^9%). 



b. Preparation oft 



10 



15 



20 



■ CC' 

To a solution of intwmcdiale compound I (0.031 mol) fnlBF (50 ml) under N2 flow at 
-78 *»C, C (0.062 mbl) was slowly added. The reaction mixture was allowed to wann to 
0 *»C and was stiired for 1 hour. After cooling again to -78 °C, a solution of 
[^henyhnetho:Qr)melhyI]-oxirane (0.034 mol) in THF (40 ml) was added and the 
mixture was aUowed to wann to room temperature and was stined for 1 6 hours. A 
saturated NHUQ-solution was added and the mixtoie was extracted with AcOEt Ihe 
separated oiganic layer was dried (Na2S04). filtered and the solvent was evaporated. 
The residue was purified by short open cohunn chromatography over silica gel 
, (ducnt : hexane/AcOEt 50/50). The product fractions were coUected and the soWent 
was evaporated. Yield : 7,18 g of intennediate compound 2 (75 %). 



c. Preparation of intetme diate comp QimH 3 CH3 

To a suspension of NaH 60 % (0.081 mol) in DME (250 ml), a sohition of intennediate 
compound 2 (0.023 mol) hi DME (250 ml) was added dropwise. The reaction mixtore 
was stirred and refhixed for 1 6 hours, After cooling, the mixture was taken up in 
BbO/AcOEt TTie separated oiganic layer was dried (NaiSO^, filtered and the solvent 
25 was evaporated. The residue was purified by short open cohnnn chromatography over 
silica gel (eluent : hexane/AcOEt 95/5). The desired fiactions were collected and the 
solvent was evirated. Yield : 5.82 g of hrtermcdiate compound 3 ^3 %). 
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d Preparation of intennediate con^und 4 




A nuxbne of intEtmedaate compound 3 (0,01 8 raol) and FeCb (0.036 mol) in CfliCh 
(500 ml) was stined at room tcmperaluie for 16 hours. Hien FcCb (0.018 mol) was 
added and the mixture was stirred for 6 hours more. Extra FeCk (0.01 8 mol) was added 
5 again and the mixture was stined £ir 16 hours. The ieactianiDb[ture was basified^^ 
a saturated KH^OH-soIution and the finmed precipitate was filtered over dicalite. The 
separated organic layer was extracted with a satmated NH«C3-sohition, dried (Ua^4)> 
filtered and the solvent was evaporated. The residue was purified by short open column 
chromatography over silica gel (eluent : CH2a2/(MeOH/NH3) 95/5). The product 
1 0 fractions were collected and the solvent was evaporated. Hie residue was purified again 
by short open column chromatogr^y over silica gel (eluent : AcOEt/CMeOH/NHs) 
98/2;95/5). The desired firactions were collected and the solvent was evaporated. Yiehl : 
2.1 g of intennediate compound 4 (65 %). 



Pr^ayatjon of intennediate qgyfiffgrnj g 9^3 




15 To a solution of intermediate compound 4 (0.01 1 1 mol) and E^N (0.0222 mol) in 
CHiCli (200 ml) at 0 °C, methanesulibnylchloride (0.0166 mol) was added drqpwise. 
Hie reaction mixture was stined atO 't^fbr 1 hour. Hum HzO was added. The 
separated organic layer was extracted witii brine, dried. (Ka2S04X filtered and the 
solvent was evaporated. Yield : 2.85 g intermediate compound 5. 



20 
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a. Preparation of inter mediate compQund 6 



;CH2 




•CH3 



Under mtrogen atmosphere. 2-propeii-l-ol (0.002 mol) was added diopwise to a stiuned 
mixture of NaH, 6 0% (0.002 mol) in DME (5 ml). The mixture was stined at room 
teraperatuie for 15 minutes. A solution of 4-chloro-3-(methoxymethoxy)-pyridine 
(0,0017 mol) in DME (5 ml) was added dropwise. The resulting reaction mixture was 
5 stirred at reflux overnight The mixture was washed with water and extracted with 
EtOAc. The oigamc layer was dried (Na2S04), filtered and evaporated till dryness. 
The residue was purified by open column chromatography (eluent: hexane/EtOAc 3/2; 
CH2Cl2/2-propanone 90/10; CHiQi/MeOH 96/4). lie product fiactions were 
collected and the solvent was evaporated. Yiel± 0.18 g of intennediate compound 6 



Bn (132 ml; 0.0258 mol) was added dropwise to a sohition of intermediate compound 
6(5.04g;0.0258moI)inCH2C]2(56ml). The reaction mixture was stirred at room 
temperature for 15 minutes. The mixture was poured into a saturated NaHCO^ solution 
15 withafewdropsofa 10%Na2SO4SOlutioa This mixture was extracted, the organic 
layer was dried overNa2S04, filtered and evaporated till dryness. Yield: 83 g of 
intermediate coaq>ound 7 (90 %). 



A mixture of intermediate compound 7 (0.0248 mol), HCl, 3N (35.42 ml)and EtOH 
20 (40 ml) was stined at room temperature overnight The reaction mixture was 

concentrated under vacuum. The concentratB was cooled on an ice-water hath. The 



10 



(54%). 




c. Preparation of inteimediate compound 8 
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mixture was neutralized with a saturated NaHCX>3 solution and extracted with BtOAc. 
The organic layer was dried (Na2S04), filteied and evaporated till dryness. The residue 
was purified by open column chromatogr^hy (ehaent: CHiCii; CBr2Cl2/MeOH (98/2, 
96/4 and 90/10)). The pure fiactions were collected and the solvent was evaporated. 
5 Yield: 4^ gofinteimediate compound 8(53%) 



d. Prepatation of interme^ate compound 9 




A solution of intennediate compound 8 (0.0097 mol) in EtOH (SOml) was stirred and 
refiuxed overnight NaHCX)) (0.0097 mol) was added and fhe resulting reaction 
ndxture was stirred and refluxed overnight The solvent was evaporated. The residue 
was washed wift water and extracted with CHiCli- The organic layer was dried 
10 (Na2S04), filtered and the solvent was evaporated. The residue was purified by open 
column chromatography (eluent hexane/EtOAc (3/2)). The pure fractions were 
collected and tiie solvent was evaporated. Yield: 1 .51 g of intemediatB compound 9 
(67%). 

15 B. Preparation of the final compounds 
Example B.l 



PrqiaratiQW pf fiffa| ^wmpQimd } 




A solution of intermediate compound 5 (prepared according to Al.e) (0.00193 mol) 
and 5-fIuoro-3-(l,2,3,6-tctrahydro-4-pyridinyl)-l/f-indole (0.0038 mol) in dioxane 
(1 0 ml) and ethanol (10 ml) was stirred'for 3 days at 100 °C. The solvent was 
20 evirated. The residue was washed with water, then extracted with CH2CI2. Tlie 
separated organic layer was dried (Na2S04), filtered and flie solvent evaporated. The 
residue was purified by flash column chromatography over silica gel (ehient: 
CHaCVCHjOH 99.5/0.5, 99/1, 98/2 and 97/3). The product fractions were collected 
and the solvent was evaporated. Yield: 0.27 g of final compound 1 (37 %). 
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Example 



Preparation of jfinal comp oimd 5 




A mixture of intennediate compound 9 0[»epared according to A2.d) (0.0014 mol), 
5-£hioro-3-(4-pipeiidinyl).9-Lff.indole (0.0016 mol) andiV-ethyl-M(l-metlyletiiyl)-2. 
propanamlne (0.0028 mol) in ethanol (3 ml) and 1,4-dioxane (3 ml) was sHned for 4 
5 days at 1 00 ^'C in a sealed tube. The solvent was evaporated The residue was taken up 
into CH2a2, then extracted with brine. The separated oiEanic layer was dried 
(Na2S04), filtered and the solvent evaporated The residue was purified using a Sep- 
Pak fitted with 10 g of silica gel in a manifold under vacuum (eluent 
CR2a2/(CH30H^IH3) 99/1 and 97.5/2.5). Ths product factions were coUected and the 
10 solvent was evaporated The residue was dissolved in ethanol and converted into the 
ethanedioic acid salt (2:3). The precipitate was filtered off, washed with DIPE» and 
dried Yield 0.126 goffinal compound 5 (20%). 

Table I lists the compounds of Formula (I) which were prepared according to one of 
15 the above described examples. Compound I is a comparative example fiom WO 
02/0859U (Wyeth). 
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Co. 
No. 


Ex. 






Y 




Pbyslcel 
data 


1 


Bl 




1 

0.. 


,.o- 


2-F 


2503'C 
(decomp.) 


2 


Bl 


CH-CH<CH-N 






2-F 


Oxalato 
Deoorap. 


3 


Bl 








2.F 


Ill 


12 


B2 


GMH-N-CH 






1-F 


Oxalato 
foam 





Ca 


Ex. 
No. 






V 


Rt 


Pfayiicm] 
data 


4 


B2 








2-F 


m.vc 


13 


B2 


CH-CH-N-CH 




..O" 


2.Br 


Oxalate 
foam 


14 


B2 


CH=CH-N<H 




.O" 


2-NOj 


Rwonle mbduiv 
OubtePoon 


15 


B2 


CH«Cff-H-CH 


0.. 


.O" • 


2.N0j 


A cntntiocner 
DoooQpOsitliiii 

(100.70: DMF) 


16 


B2 


CI«H-N=CH 


0.. 


,'0 


2-NQj 
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Co. 
No. 


Ex. 

Nm 






Y 


R, 


Physieal 
data 














n>0,7l:DMn 


17 


B2 


CH-CH-N-CH 




.O" 


4-P 




5 


B2 


CH«CH-N-CH 






2-P 


Oxaloto 


18 


B2 


CH-CH-N-CH 




.a 


2-a 


Oxalate 


19 


B2 




Cx 




2-OH 


XIOTC 


20 


B2 


CH=CH-N><« 


Cx 


-O 


. 


Foam 
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Co. 

No. 


Ex. 
No. 






Y 




Pbnical 
data 


21 


B2 


CH-CR-N=CH 




.jCi' 


2<W 


Acuntloiixf 
rCX}.6S:DMF) 


22 


B2 


CH=CH-K-CH 


0.. 


,£)■■ 


2-CN 


DcfunttooKr 
OcconpositXM 

(00.73: DNCR 


23 


B2 


a«H-N-CH 


0.. 


.X)- 


3-F 


Oxalats 


24 


B2 


ai-CH-N<H 


0-. 




4-F 
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Co. 
No. 


Ex. 

No. 






Y • 


R. 


Pbyjfral 
dsts 


6 


B2 


CH-CH-N=CH 




.-V" 


2-F 


Oxalate 
203^ 


25 


B2 


CS-CH-IMI 


0.. 




2-F 




7 


Bl 


CH-CH-CH-N 




..o- 


2-F 




. 8 


Bl 


CH=ai-CB-N 






2-F 




9 


Bl 


CH=CH-CH=N 




,.KJ" 


2-F 


Oxolato 
PoaiD 


10 




CIMXr-CH-N 


■.^ 


.O" 


2-F 
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2 


No. 


Ex. 

Noi. 






Y 


R< 


Pbytical 
data 


11 


Bl 


CH-CH-CH-N 






2-F 


Oxalate 
DccoQ^ 


Compnralivi 


9 Emnplo 


I 


Bl 


CH=<H-CH=N 


Cx 


,.o- 


2-F 


208.5»C 
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C. Phamacological examplfi 
General 

The interaction of the compounds of Fonnula (I) with dcpamine-receptora, hSHT- 
5 transporter and h5HTiArecq)tor was assessed fa in vflro radio 

experiments, hi general, a low concentration of a radid^d wifli a high bindmg 
affinity fiar a particular lec^tor or transporter is inciibated wift a sample of a tissue 
preparation enriched in a particular receptor or transporter or with a preparation of cells 
expressing cloned human receptors in a buffered medium. During &e incubation, flie 

10 radioligand binds to the receptor or transporter. When cquilihrium of bmding is 

reached, the receptor bound radioactivity is separated fiom the non-bound radioactivity, 
and the recqrtor- or transporter-bound activity is counted. The interaction of fee lest 
compounds with the receptor is assessed in competition binding experiments. Various 
concentrations of the test compound are added to the incubation mixture containing the 

15 receptor- or fransporter preparation and flie radioligand. The test compound m 
proportion to its binding afOnity and its concentration mhibits binding of the 
radioligand. 

Example c. 1 ! Binding experi ment for dopamine U-y. Di and D ^ receptors 
20 hDi 

Human Dopamine Djl receptor-transfccled CHO cells were collected by scxapmg into 
»e-cold Tris-Ha bufier (50 mM, pH 7,4). The suspension was centrifiiged (23 500 x 
g, 10 min, 4 "C) and pellets stored at -70 until required. They were then thawed and 
briefly homogenised using an Ultra-Tunax T25 homogeniser prior to dihition to an 

25 appropriate protein concentration optimised for specific and non-specific binding. 
PmSpiperone (NEN, specific activity -70 OAnmol) was diluted in Tris-HCl assay 
buflfer containfajg NaQ, CaQa, MgCU, KCI (50, 120. 2, 1, and 5 mM respectively, 
adjusted to pH 7.7 with HCl) at a concentration of 2 nmol/L. Prepared radioligand 
(50 ^1) was tiien incubated (30 min, 37 "C) with membrane preparations pre-dihitcd to 

30 an appropriate protein concentration (400 ^il), and with 50 \i\ of either the 10 % D1^4S0 
control, Butaclamol (ia*mol/L final concentration), or compound of mterest 
Membrane-bound activity was detected by filtration tiuoug^ a Packard Filteimate 
harvester onto Unifilteiplates, washing with ice-cold Tris-HQ buffer (50 mM; pH8.0; 3 
x 4 ml). Filters were allowed to dry before adding scintillation fluid and counting in a 

35 Topcount scintillation counter. % Specific bound and conipetition binding curves were 
calculated using S-Plus software (Insightful). 
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Ifiiman Dopsaaine D3 receptor-^iaiisfected CHO cells wete collected by scraping into 
ice-cold Tris-HQ bufifer (50 mM, pH 7.4). The suspension was ccntrifiiged (23 500 x 
g, 10 min, 4 '^C) and pellets stored at -70 until required. They were then thawed and 
5 briefly homogeoised usmg an XJItra-Turrax T25 homogeniser prior to dihition to an 
. qTpropriate protein concentration optimised for specific and non-specific binding, 
[^lodosulpride (Amersham, specific activity 2000 Gtanol) was diluted in Tris-HQ 
assay buffer contamingNaCl, CaQa, MgCli, KCl and BSA (50, 120, 2, 1, 5 mM, 0.1 % 
respectively, adjusted to pH 7.7 with HCl) at a concentration of 2 nmol/L. Prepared 

10 radioligand (20 ^l) was incubated (60 min, RT) and with 20 of either the 10 % 

DMSO control, Risperidone (tO'^mol/L final concentzation), or compound of interest, 
then with membrane preparations (80 Overnight incubation fbllowed after addition 
of WGA-coated PVT SPA beads (250 fil; Ameisham) and membrane-bound counts 
measured in a Wallac Microbeta. % Specific bound and con^tition binding curves 

15 were calculated using S-Plus software (InsightfiiQ. 

hD4 

Human Dopamine D4 receptor-transfectcd SB cells were collected by scraping into ice- 
cold Tris-HCl buffer (50 mM, pH 7.4). The suspension was ccntrifiiged (23 500 x g, 

20 10 min, 4 *C) and pellets stored at -70 until required They were then thawed and 
briefly homogenised using an Ultra-Ttoax T25 homogeniser prior to dilution to an 
appropriate protein concetttratioh optimised fi)r specific and non-specific bindmg. 
[^Spiperone (Amersham; specific activity -70 Ci/mmol) was diluted in Ttis-HCl 
■ assay bufier containmg NaCl, CaCli, MgCla, KQ (50, 120, 2, 1, and 5 mM 

25 respectively; pH 7 A) at a concentration of 5 nmol/L. Prepared radioligand (50 \iT} was 
then incubated (30 min, 37 **€) with membrane preparations (400 ^1) and with 50 ^1 of 
either the 10 % DMSO control, Haloperidol (10*^ mol/L final concentration), or 
con^und of interest Membrane-bound activity was collected by filtration tiuough a 
Packard Filtermate harvester onto Unifilterplates, washing with ice-cold Tris-HC3 

30 buifer (50 mM; pH 7.7; 3 x 4 ml). Filters were allowed to dry before adding 

scintillation fluid and counting in a Topcount scintillation counter. % Specific bound 
and conq)etitiQn binding curves were calculated using S-Plus software (Ensig^tfiU). 

Example c.2 : Binding: experiment for 5-HT transporter 
35 Frozen human 5HT transporter-transftcted HEK cells (Peridn Ehner, Brassels) were 
thawed and briefly homogenised usmg an Ultxa-Turrax T25 homogeniser prior to 
dilution to an ^propriate protein concentration optimised for specific and non-fipecific 
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binding. (^HJPtooxetine (MEN, specific activity 20 O/tamoI) was dUuted in Tris-HCI 
assay buffer contaiiuDg NaO and Ka (50 mH 1 20 mM and 5 mM, respectively pH 
7.4) at a concentration of 5 nmoI/L. Prepared radioligand (25 nl) was then incubated 
(60 min, 25 °Q with membrane preparations (200 jU) and with 25 jU of either 10 % 
5 DMSO control, Imipramine (lO^mol/L final concentration), or compound of interest 
Membrane-bound activity was detected by filtration tiirougb a Packard Filtermate 
harvester onto Unifiltetplatcs pre-soaked in 0.1 % PET, washmg with ice-cold assay 
buffer (3x4 ml). Filters were dried prior to addition of scintillation fluid and tiien 
counting in a Tqpcount scintillation counter. % Specific bound and competition binding 
10 curves were calculated ush^ S-Plus software (Khsigjitfiil). 

Example 0,2 ; Bmding experiment for tenRptnr 

Human 5HT]a receptor-transfected L929 cells were collected by scraping into ice-cold 
Tris-HCI buffer (50 mM, pH 7.4). The suspension was centrifuged (23 500 x g, 10 min, 
• 1 5 4 °q and pellets stored at -70 °C until required. They were tiien thawed and briefly 

homogenised using an Ultra-Tunax T25 homogeniser prior to dihition to an appiopiiate 
protein concentration optimised for specific and non-specific binding. [^SOHDPAT 
QJEN, specific activity 127 Ci/mmol) was diluted in Tris-HCI assay buffer contaming 
. Caa2 (50 mM and 4 mM, respectively; pH 7.7) at a concentration of 5 nmol/L. 
20 Prepared radioligand (50 |il) was tiien incubated (30 mm, 37 *C) with membrane 

preparations from L929 cells stably-transfected witii tiie h5HTl A gene oonstnxct (400 
^1) and wifli 50 of dtiier tiie 10 % DMSO conUol, qriroxatrine (10"* mol/L final ' 
concentrationX or compound of interest Membrane-bound activity was detected by . 
filtration fluough a Packard Filtemiate harvester onto Unifilteijplates, washing with ice- 
25 cold Tris-HQ buffer (3x4 ml), followed by diying. Scintillation fluid was added and 
membranes were counted m a Topcount scintillation counter. % Specific bound and 
competition bindhig curves were calculated usmg S-Phis software (Insigfatfiil). 

Hie data for Hts compounds tested have been summarized in Table 2. 

30 

From Table 2 can be seen that the con^unds of the mvention exhibit a hi^er 
dopamine Jh and/or Dj and/or D4 antagonist activity combmed witii a higher SSRI 
and/or 5HTu activity compared to the compounds of the prior art 
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Table 2. Pharmacological data for the compounds according to the invention. 



Co. No. 


pICso 


Di 


Dj 




5HT 
reuptake 

inhibition 


SHTiA 


1 


6.7 


7.1 




7.8 


7.9 


2 


6.4 


7.0 




6.5 


' 7.8 


3 


<6 


6.4 




6.7 


8.5 


12 




6.8 




7.0 




4 


6.8 




73 


7.3 


6.9 


13 


6.8 






7.0 




14 


7.0 






7.0 


6.7 


15 


6,7 






8.0 




16 


6.5 






6.6 




17 


6.9 






7.3 




5 


7.1 


8.2 




6.9 


7.4 


18 


7.5 






6.7 




19 


7.2 






6.5 




20 


7.2 






7.4 




21 


7.1 






7.7 


7.5 


22 


6.1 






6.3 


8.0 


23 


7.6 






6.6 




24 


7.6 






6.5 




6 


6,7 


7.5 




6.5 


8.2 


25 


6.1 






7.2 




7 


6.6 


7.8 


63 


<6 


' 6.4 


9 


<6 


6.6 




6.3 


7.5 


It 


6.8 


6.4 




6.5 


8.9 


Compariativc Example 


I 


6.6 


6.3 




6.7 


6.9 
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D. Composition eyamp^ 

••Active ingredienf* (a.1) as used thnragjiout these examples xelates to a compound of 
Foimula (I), the phaimaceutically acceptable acid or base addition salts thereof (he 
stercochemically isomeric forms thereof the ^-oxide form thereof and prodrugs 
5 flies6o£ 

j&rample D.l : Oral drop s 

500 Grams of tfie a.1 is dissolved in 0.5 1 of 2-hydroxypiopanoic add and 1.5 1 of the 
polyethylene glycol at 60-80 'C. After cooling to 30^ "C there are added 35 1 of 
10 polyethylene glycol and the mixture is stined welL Hien &ere is added a sohition of 
1750 grams of sodium saccharin in Z5 1 of purified water and while stirring fliere are 
added 2.5 1 of cocoa flavor and polyethylene glycol q.s. To a volume of 50 1, providing 
an oral drop solution comprising 10 rogAnl of a.i. fte nssulting solution is iilled into 
suitable containers. 

15 

Example D.2 r oral solution 

9 Grams of method 4-hydroxybenzoate and 1 gram of propyl 4-hydroxyben2oate are 
dissolved in 4 1 of boiling purified water. In 3 1 of this solution are dissolved first 10 
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the a.i. the latter 

20 solution is combined with the remaining part of the former solution and 1 2 U A3- 
propanetiiol and 3 1 of sorbitol 70 % solution are added thereto. 40 Grams of sodium 
saccharin are dissolved in 0.5 1 of water and 2 ml of raspbeny and 2 ml of goosebeny 
essence are added The latter sohition is combined with the former, water is added q.s. 
to a volmne of 20 1 providmg an oral solution comprising 5 mg of the active ingredient 

25 per teaspoonful (5 ml). The resulting solotioii is filled in suitable conlainers. 

Example ; film-coatffd pih]eKf\ 

A mature of 100 grams of the a.i, 570 grams lactose and 200 grams starch is mixed 
30 well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfete and 

10 grams polyvinylpynolidone in about 200 ml of water. The wet powder mixture is 
sieved, dried and sieved again. Then there is added 100 grams microGrystalline 
cellulose and 15 grams hydrogenated vegetable oil The whole is mixed well and 
compressed into tablets, giving 10.000 tablets, each containing 10 mg of die active 

35 ingredient 
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To a sohition of 10 grams me&yl cellulose in 75 ml of denatuiated e&anol fiiere is 
added a solution of S grams of ethyl cellulose in 150 ml of dichloromethane. Then there 
aze added 75 ml of dichloiomethane and 2.5 ml l,2r^propanetriol 10 grams of 
5 polyelliylene glycol is molten and dissolved in 75 ml of dichloiomelfaan& Hie latter 
sohition is added to the foxmei and then there are added 2^ grams of magnesium 
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated color 
suspension and the whole is homogenated. Hie tablet coxes are coaled with tte thus 
obtained mixture in a coating apparatus. 

10 

Example P.4 ; ?hjecta1?|e ^qMqXI 

1.8 Grams methyl 4-hydroxybenzoat6 and 0.2 grams propyl 4-hydroxybenzo8te are 
dissolved in about 0.5 1 of boiling water for injection. After cooling to about 50 ^'C" 
there are added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4 
IS grams of the a.i.. The solution is cooled to room temperature and supplemented with 
water for injection q.B. ad 1 1, giving a solution comprising 4 n^ml of a.i.. Hie solution 
is sterilized by filtration and filled in sterile containers. 
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CLAIMS 



1. Ihdol derivatives accarding to FoxmulaCI) 




a phannaceutically acceptable acid or base addition salt thereof, a 
stereochemically isomeric fonn thereof, an N-oxide foim thereof or a quatemaiy 
ammonium salt thereof, wherein 
10 -aW-aW- is a bivalent radical of fomula 

-1^=<:H-CH=CH- (arl), 
-CH=N-CH=CH- (a-2), 
-at=CH-l<^<H- (ap3)or 
-CH=CH<3I=N. (a-4); 
15 -z' — Z*- is a bivalent radical of foimula 



-0-CHa-O- (b-1), 

•O-CH2-CHa-0- (b-2), 

-NR^-CH^CHa-O- (b-3), 

•O-CH2-CH2-NR'- . (b-4), 

20 -NR'^-CHa-CHi-NR'- 0>-5)or 

-S-CH2-CH2-O- (b-6) ; 



wherein is selected from the group of hydrogen, hydroxy, alkyl, 
aDcyloxyalkyI and alkylcarbonyl ; 
X isCR^orN; 

each R^ R^ R^, andR* is independently from each other selected fiom the 
group of hydrogen, halo, cyano, nitro^ alkyl, alkenyl, mono- or dialkylaminoan^], 
hydroxy, zHkyhxy, alkylcaibonyloxy, amino, mono- or dialkylamino, 
fonnylammo, alkylcaibonylamino, allcylsulfonylamino, hydroxycarbonyl, 
allcyloxycarbonyl, aminocarbonyl, mono- or dialkylaminocarbonyl, 
allcylcarbonyloxy alkyloxycarbonyloxy, alkylthio, aiyl and hetcroaryl ; 
p is an integer equal to 0,1, 2 or 3 ; 
R^ is hydrogen or all^l; 
Y is a bivalent radical of Simula 
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-A^ 

(c-1) (0-2) (c-3) M) 

(c-5) (0-6) (c-7) 

wheiein 

m IS an integer equal to 0 or 1 ; 
5 n is an integer equal to 0,1, 2, 3, 4,5 or 6; 

Hie dotted line rqnesents an optional double bond ; 

R' is selected fiom flie groi^ of hydrogen, halo, allcyl, hydroxy, alkyloxy, 
alkylcaibonyloxy, alkyloxycaibonyloxy, hydroxycarbonyl, 
anunocaibonyl, mono- or dialkylaminocarbonyl, alkyloxycaibonyl and 
10 amino; 

alkyl represents a stxai^t or branched saturated hydrocarbon radical having 
&om 1 to 6 carbon atoms or a cyclic saturated hydrocaibon radical 
having from 3 to 6 caiboo atoms ; said radical being optionally 
substituted with one or more pben^ halo, cyano, oxo, hydsaxy, foimyl 
IS or amino radicals ; 

aillcen;^ iqnesents a straight or branched unsaturated hydrocaibon radical havin 
from 1 to 6 caibon atoms or a cyclic unsaturated hydrocarbon radical 
having irom 3 to 6 caxton atoms ; said radical having one or more 
double bonds and said radical being optionally substituted with one or 
20 more phenyl, halo, cyano, oxo, hydroxy, fonnyl or amino radicals ; 

aiyl reprasents phenyl or n^fhyl, optionally substituted widi one or more 
radicals selected from the group of all^l, halo, cyano, oxo, hydroxy, 
aDcyloxy and amino ; and 
heteroaryl represents a monocyclic heterocyclic radical selected from the group 
25 of azetidinyl, pynolidinyl, dioxolyl, imidazolidinyl, pyxrazolidinyl, 

pipex^yl, homopiperidiny], dioxyl, moipholinyl, di&ianyl, 
thiomorpholmyl, piperazinyl, imidazolidinyl, tetrahydrofuranyl, 2H- 
pynolyl, pyrrolinyl, imidazolinyl, pyirazolinyl, pynolyl, imidazolyl, 
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pyrazolyl, triazolyl, foranyl, thienyl, oxazolyl, isoxazolyl, tbiazolyl, 
tbiadiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, 
pyridazinyl and triazinyl ; each ladical optionally substituted witb 
one or more radicals selected fiom the grbcqp of alkyl, aiyl, arylalkyl, 
5 halo, cyano, oxo, hydroxy, alkyloxy and amino ;' 

with the proviso that compounds wherein simultaneously -a^W^a*- is (8-4), 

-Z* — ^Z^- is (b-2) and Y is (c-2) are excluded 

2. Compound accordiog to claim 1 , characterized is that -aWW**a^- is a bivalent 
10 radical of formula (a-3) or (a-4). 

' 3. Compound according to any one of claims I and 2, characterized in that -Z^-Z^- is 
a bivalent radical of fonnula (b-l), (b-2) or (b-3) wherein is hydrogen or 
methyl. 

15 

4. Confound according to any one of claims 1 to 3, characterized in that Y is a 
bivalent radical of formula (c-1) wherein n« 3 or (c-2) wherein ra = 0 or 1 and 
ishydn^gen. 

20 5. Compound according to any one of cl^s 1 to 4, characterized in that X is CR^ ; 

R^ R', R* and R* are eadi independently hydrogen, halo, cyano, nitro or hydroxy 
and R^ is hydrogen. 

6. Compound according to any one of claims 1 to .5, characterized in that -aW^- 
25 a^*^- is a bivalent radical offoxmu]a(a-3) or (a«4); -Z^-Z^- is a bivalent radical 

of foimuhi (b- 1 % (b-2) or (b-3) wfaerem R^ is hydrogen or methyl ; Y is a bivalent 
radical of formula (c-1) i^ereui n « 3 or (c-2) whereia m 0 or 1 and R' is 
hydrogen ; X is CR^ ; R^ R^ R* andR^ are each independently hydrogen, halo, 
cyano, nitro or hydroxy and R^ is hydrogen. 

30 

7. ConqKnmdaccordingtoanyQneofclaims I to6foruseasaniedicme. , 



35 



8. A pharmaceutical composition comprisixig a pharmaceutically acceptable carrier 
or diluent and, as active ingredient, a therapeutically effective amount of a 
compound according to any one. of claims 1 to 6. 
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9. Theu8eofac(mqp(»mdacoQidmgtoanyoneofclaiiDs 1 tD6 

of a medicameot fivr Ihe prevention and/or txeatmeot of adisoider or disease 
lespondve to the infaibition of dopamine P2, Ds and/or D4-xecept6is. 

10. Ti» use of a compound according to any one of dtums I to 6 for the prepaiation 
of a medicament fbr &e prevention and/or treatment of a disorder or disease 
lesponsive to the inhibition of serotonin reuptake and antagonism of 5-HTia 



10 11. Hie use of a compound according to any one of claims 1 to 6 for the preparation 
of a medicament for llie prevenidon and/or treatment of a disorder or disease 
responsive to the combined effect of a dopammeP^Dj and/or D4 antagonist, an 
SSBI and a S-HTiA-agonists, partial agonist or antagonist 

15 12. The use of a compound according to any one of claims 1 to 6 for the preparation 
of a medicament fat the prevention and/or treatment of affective disorders such as 
general anxiety disorder, panic disorder; obsessive compulsive disorder, 
depression, social phobia and eating disorders ; and other psychiatric disorders 
such as, but not limited to psychosis and neurological disorders. 



13. The use of a compound according to any one of claims 1 to 6 for the preparation 
of a medicament ibr the prevention and/or treatment of sdhizophrenia. 



14, Process for the preparation of a compound according to Formula (I) characterized 
25 by either 

(a) allcylating an intennediate of Formula (m) with an intermediate of Formula 
(0), wherein aU variables are deiBned as in claim 1 and W is an appropriate 
leaving group, in a reactioiHinert solvent and optionally in the ^esence of a 
suitable base ; 
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(b) rcductively animating an intermediate of Fonmila (IV) is vnUi an intennediate 
of Foxmula (□!) in a leaction-ineit solvent and in &e presence of a reducing 
agent 




(c) reacting an acid ciiloxide of Foxmula (V) with an intennediate of Formula (HI) 
in a leacttan-inezt solvent and in the pzesence of a suitable base;, followed by 
reduction of the conespondipg amide intennediate fonned in a leactioo-inert 
10 - solvent and in the pzesence of a reducing agent; 




(V) 



(d) and, if desired, converting compounds of Formula (I) into each other 
15 following art-known transfbnnations, and fiirtfaer, if desired, converting the 

compounds of Formula (T), into a therapeutically active non-toxic acid addition 
salt by treatment with an acid, ox into a thct^eutically active non-toxic base 
addition salt by treatment with a base;, or conversely, converting the add addition 
salt fbrm into the free base by treatment with aDcall, or converting the base 
20 addition sah into the fiee acid by treatment wifli acid; and, if desired, preparing 

stereochemically isomeric ibErma;, AT-oxides thereof and quaternary ammonium 
salts thereof. 
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